The reform of water management in China is still in progress, and the pricing of water resources is undertaken in parallel, with a divide between irrigation water and pipe water associated with different users: The supply of irrigation water is regulated by local government and that of pipe water is operated by the production sector of pipe water. Based on a literature review and an interview survey of farmers, this study incorporated the water parallel pricing system of China within a computable general equilibrium (CGE) model, where the drought of 2000 is simulated. The 16 provincial irrigation water supplies and their subsidies were also estimated and introduced into this CGE model. The results demonstrated that the effects on the macro-economy were insignificant. However, the effects
Introduction
Irrigation is an essential factor allowing China to be able to support the largest population in the world with only 6% of the world's renewable water resources and 9% of the world's arable land, guaranteeing agricultural production, food security and also economic and social stability [1] . However, it is projected that the 1 °C rise in air temperature expected by 2020 will increase in the need for irrigation water by 6%-10% in East Asia [2] . Indeed, this problem is already emerging in Northern China generally where temperatures have become higher [3] and more droughts have occurred than in the past [4] . Moreover, the share of agricultural water declined from 97% to 65%, while the share of industrial water increased from 2% to 22% during the period of 1949-2004 [5] and to 24% in 2011 [6] . Accordingly, drought will make irrigation more expensive [7] . Water availability will play a significant limiting role in future agricultural production and economic growth. The combined effects between higher crop water requirements (due to climate change) and increasing demand for non-agricultural water use (due to socio-economic development) should be paid more attention [8] .
Water pricing plays as a key role in coordinating water use and economic growth. However, water prices in China are determined by top-down administrative commands rather than by the market. Moreover, the system of water resources management is notoriously fragmented and involves a series of government agencies from both vertical and horizontal levels [9] . To promote industrialization, the Ministry of Water Resources (MWR) prioritizes water allocation to urban-industrial uses over irrigation, which has resulted in serious competition for water between agriculture and industry [10] . After introducing the pricing method based on the marginal opportunity costs [11] , water tariffs imposed by the government almost cover at least the operation and maintenance costs of most water supply utilities, even in several rural communities [12] . However, from the water parallel pricing system, it can be observed that the charges of irrigation water are related to the irrigated area instead of the volume of water that the progressive volumetric pricing has introduced in urban areas [13, 14] . As a result, the main divide of water resources in China is between irrigation water, which is used in the agricultural production sectors, and pipe water, which is consumed by the urban-industrial sectors.
Based on a literature review and an interview survey of farmers in Jilin and Liaoning provinces, China, attempts have focused on incorporating the water parallel pricing system within a computable general equilibrium (CGE) model. This paper is organized around the following three objectives.
The first objective is to discuss the water parallel pricing system based on an interview survey, and to calculate irrigation water and its subsidy at the multi-provincial level, which are used to construct a social accounting matrix (SAM). The second objective is to introduce the water parallel pricing into CGE model, where the irrigation water and its subsidy from different provinces are employed to production function. The third objective is to simulate the drought of 2000, which was the most widespread in years, under the water parallel pricing system, and the effect of this drought on agricultural production and rural households are measured.
Background to the Drought of 2000 and the Water Parallel Pricing System

The Drought of 2000
The drought of 2000 was the most serious in nearly 15 years and the total drought affected rate in the cultivated areas reached 17 [15] . The detailed affected levels are presented in Figure 1 , where provinces with the drought affected rates greater than 50% were Jilin, Liaoning and Qinghai, followed by Shanxi, Inner Mongolia and Ningxia and finally, Gansu, Shaanxi, Anhui and Heilongjiang. [15] . Note: "Affected" defines those cultivated areas where yields are reduced by more than 30% [16] . 
Map of mainland China
The Water Parallel Pricing System and Water Price Distortion
The Water Parallel Pricing System Observed from an Interview Survey
We conducted an interview survey of some farmers in Jilin and Liaoning provinces, where the drought usually becomes more serious than in other provinces. Those famers described the current management system of water resources as presented in Figures 2 and 3 . Figure 2 presents a simplified depiction of the structure of the water distribution between pipe water and irrigation water. There is a water pumping station near rivers or lakes constructed by the government. This pumping station transports water from rivers or lakes to the main canal, where water is distributed as pipe water by a main pipe and as irrigation water by a sub-canal. The main pipe is operated by the state-owned water production and distribution company, and the sub-canal is regulated by several village offices. The pipe water users, which mainly include the industrial and service sectors as well as households, must pay the price to the water company according to the amount of water they used. In contrast, farmers must pay the irrigation cost to the village office according to the size of their irrigated areas. As a result, pipe water and irrigation water are formulated by volumetric and non-volumetric pricing (or called area pricing), respectively, which has generated the water parallel pricing system.
In rural areas, water authorities directly collect payment from farmers who utilize the water for irrigation. Figure 3 presents the basic structure of the reservoir irrigation system at the village level. This reservoir, especially for those with large-scale irrigated areas, is basically funded by the local government. Thus, the local government imposes an irrigation cost to obtain a return on initial investment and to maintain the daily operation of the irrigation system. Specifically, the local government manages the main valve of the reservoir. Farmers must pay the irrigation cost for operating the sub-valve when they need water for irrigation. The irrigation cost is formulated according to the size of the irrigated area (Yuan per mu) and is changed in relation to the weather and cultivated crops. Indeed, this irrigation cost only reflects the variable cost of the total irrigation cost. In contrast, the fixed cost of the infrastructure is supported by the government, acting as a subsidy for farmers to lower costs.
Water Price Distortion and Equilibrium Irrigation Water Inputs
In this study, we selected 15 provinces and also an "other provinces" entity as the main crop-producing areas in China. The irrigation cost of ten crops cultivated in those provinces was collected from the official database, the National Agricultural Production Cost and Revenue Information Summary 2008 [17] . Accordingly, we estimated the irrigation water input costs employing the Equation (1 
where i = crops; j = provinces, same as in Equations (2)- (4). To present the price distortion between irrigation water and pipe water, the volumetric pricing method (water use (Yuan) divided by water withdrawal (m 3 )) was employed to derive the average prices of irrigation water and pipe water. However, China's official database does not contain detailed information for irrigation water use and withdrawal; Rather, it provides data for agricultural water, which indicates the water consumed by all agricultural sectors, including farming, forestry, animal husbandry, fishery and the agriculture services. Furthermore, according to the Input-Output Tables of China 2007 [18] and the China Regional Input-Output Tables 2007 [19] , where the production sector of pipe water is represented by the water production and distribution sector, pipe water is also consumed by the agricultural sectors, although this consumption is not very high. In fact, the use of pipe water for irrigation is limited to those rural areas very near to urban areas. The main portion of irrigation water still comes from the local irrigation system. Moreover, the water withdrawal data are given by the China Statistical Yearbook on the Environment 2008 [20] (see Table 1 ). By relying on these data, we estimated the agricultural water price and the pipe water price, assuming that the agricultural water price is equal to the irrigation water price. In detail, the agricultural water use was defined to be equal to the sum of sectoral irrigation water input costs plus the pipe water used in agricultural water sectors. It was also assumed that different sectors in the same provinces share the same agricultural water price and pipe water price. As presented in Table 1 , the two water prices were significantly different across provinces.
The differences between the irrigation water price (represented by the agricultural water price) and pipe water price can be regarded as the subsidy on irrigation water. Accordingly, the equilibrium irrigation water input costs and their subsidies were estimated according to Equations (2) and (3), and the results are exhibited in Tables 2 and 3 
It should be noted that the sectoral equilibrium irrigation water input costs of "other provinces" are equal to the differences between the national level and the sum of the given 15 provinces.
The subsidy rates recorded in the last column of Table 1 was derived using Equation (4) 
A CGE Model with the Water Parallel Pricing System
Previous CGE Model Focusing on China's Water Resources
The CGE Model as a good economic method for policy evaluation has been applied in many areas of water resource management and water pricing in China. The key question for employing the CGE model in these areas is how to make a connection between water resources and the whole social-economic system [21] . The CGE models for water issues (water-CGE model) are generally developed from the classical CGE models, such as ORANI [22] , GTAP [23, 24] and TERM [25, 26] . There are quite a few water-CGE models in the literature. For example, Diao and Roe (2003) [27] developed an inter-temporal CGE model for Morocco focusing on water and trade policies. Gómez, Tirado and Rey-Maquieira (2004) [28] [30] examined the effects of medium-run, exogenously projected population and economic growth on the water demand in the economically large and diverse region of the South Platte River Basin in Colorado, Wittwer and Dixon (2012) [26] made an analysis of the economic benefits of infrastructure upgrades or the economic costs of water buybacks based on TERM-H2O CGE modeling.
For water-CGE modeling studies in China, water resources are regarded as a constraint on production in estimating the marginal price of water by simulating the change in water supply [31] , or acts as the factor defined in the production function to evaluate the effects of water scarcity [32] . Great potential in agricultural water saving was demonstrated in a case study of Jiangxi Province which defined water production and supply as a sector and water resources as factors with consideration of the subsidy of productive water [33] . Water saving could be achieved by controlling the export of farming products [34] or by raising water prices [35] . Chou, Hsu, Huang et al. (2001) [22] constructed a WATERGEM model based on ORANI, where municipal water, surface water and ground water were involved; Berrittella, Rehdanz and Tol (2006) [36] defined a "non-market solution" and "market solution" by contrasting three alternative groups to estimate the impacts of the South-North Water Transfer Project on the economy of China and the rest of the world. Feng et al. (2007) [37] used a recursive dynamic CGE model to assess the economic implications of the same project. Yu and Shen (2014) [38] summarized the water-CGE studies and indicated that there are four types of formulating the water in CGE model: (1) Water as a constrain condition in production and/or consumption (e.g., [31] ); (2) Water as a factor (e.g., [32] ); (3) Water as an intermediate input (e.g., [33] ); and (4) Water as a factor and as an intermediate input according to different users (integrated formulation, e.g., [30] ).
The reform of China's water management is still in progress, and the pricing system is inadequate to the representation of the commodity attributes of water [38] . The price distortion between agricultural water and non-agricultural water is usually neglected in previous water-CGE models of China. Moreover, little attention has been paid to China's fragmented water management system, which is the main reason for the parallel pricing and separated supply for irrigation and pipe water. Previous CGE modeling studies involved China's pricing system for water resources are rarely found in the literature.
Data and Modeling Framework
The water parallel pricing system is defined in both the dataset and model. This dataset essentially has the form of the 2007 Social Accounting Matrix (SAM) for China, which was contributed by Ge and Tokunaga (2011) [39] . We introduced the 16 province's equilibrium irrigation water inputs (from Table 2 ) and their subsidies (from Table 3 ) and also the production sector of pipe water into the SAM to construct the SAM with the irrigation waterfrom 16 provinces (SAM-16P, see S1 in Supplementary Material File; for a simplified diagram, see Table 4 ).
This model also refers to some agricultural CGE models to address the connection between agriculture and water, stated by Zhong, Okiyama and Tokunaga (2014) [40] , Akune, Okiyama and Tokunaga (2011) [41] , Okiyama and Tokunaga (2010) [42] and Tokunaga et al. (2003) [43] . The detailed mathematical functions of this static CGE model with irrigation water from16 provinces (SCGE-16P) are presented in Appendix.
The production module consists of 34 sectors, which were divided into two categories: (i) Agricultural sectors including farming and non-farming, allocated across agricultural labor, croplands and irrigation water from 16 provinces; (ii) Other sectors including industrial, construction and services, where pipe water are the inputs. It should be noted that non-farming agricultural sectors only employ agricultural labor but not croplands and irrigation water; and other non-agricultural sectors only employ non-agricultural labor and capital. The nested constant elasticity of substitution (CES) production structure is applied to all production sectors. Most of parameters in the SCGE-16P as in the standard CGE model were derived from calibration, with the exception of substitution elasticity (σ) [44] . Table 4 . Simplified social accounting matrix (SAM)-16P. Note: AGR = Agricultural sectors as activities/commodities, including paddy, wheat, corn, vegetable, fruit, oil seed, sugarcane, potato, sorghum and other crops and also animal husbandry, forestry, fishery and agriculture services; OTH = Other sectors as activities/commodities; WAP = Pipe water production sector as one of activities/commodities; 16WAR = 16 Provinces' irrigation water as factor inputs; 16LAND = 16 Provinces' croplands as factor inputs; 16AGRLB = 16 Provinces' agricultural labor as factor inputs; NAGRLB = Non-agricultural labor as a factor input; CAP = Capital as a factor input; 16HHDRUAL = 16 provinces' rural households; HHDURBN = Urban households; GOV = Government; ENT = Enterprise; S-I = Savings and Investment; DTAX = Direct tax; INDTAX = Indirect tax; 16SUBWAR = 16 Provinces' subsidy for irrigation water; TAR = Tariff; ROW = Rest of the world. Previous CGE models have provided a useful reference work for this study. Based on the CGE model with the croplands of 16 provinces [39, 45] , we incorporated irrigation water and pipe water by modeling the water parallel pricing system by means of integrated formulation where irrigation water acts as one of the factor inputs in the farming sectors and pipe water is consumed by all production sectors as an intermediate input and by households through their demand functions. Compared to previous CGE models, this model incorporates irrigation subsidy to indicate the price distortion between irrigation water and pipe water; irrigation water input and its subsidy are disaggregated into 16 groups for each of the 16 provinces. This gives the pipe water consumption of rural households. Thus, the water parallel pricing system is introduced into this model, in which irrigation water price is given at the level for which farmers are willing to pay and the subsidy is included. The supply of irrigation water is regulated by local government. Pipe water price is equal to the marginal cost of production, and pipe water supply is operated by its production sector. Therefore, the water parallel pricing system is represented by the parallel pricing processes of irrigation water and pipe water.
In China's CGE modeling studies, the Cobb-Douglas function has been widely applied to represent the substitution between labor and capital in agricultural production (e.g., [31, 32] ); while in other production, the CES function is employed and its elasticity of this substitution has been estimated (e.g., [46] [47] [48] ). For the substitution between labor and capital ( σ ), agricultural sectors have the Cobb-Douglas function, while non-agricultural sectors have the CES function with the elasticity given by [46] . The substitution between non-agricultural labor and agricultural labor (σ ), as well as that among regional agricultural labor (σ ), are referred to Ge, Lei and Tokunaga (2014) [45] . Furthermore, farming sectors employ the combinations of cropland and irrigation water (the land-water bundles) from 16 provinces following the Cobb-Douglas assumption [45] , and the irrigation subsidy is included in irrigation water price (see Figure 4) . We set σ = 0.2 to denote that water pricing not a valid means of significantly reducing agricultural water consumption under water parallel pricing system [49, 50] . Pipe water is combined with value-added input within the production function of non-farming agricultural sectors and other sectors, which faithfully reflects the characteristics of water-use efficiency in China. Water-use efficiency is highly relevant to value-added input, especially in industry, and therefore "water-use per unit of industrial value added" is used to represent water-use efficiency [6] (see Figure 5 ). We set σ = 0.5 to represent a more direct influence of water pricing policy on the industrial production [13] . The pipe water input in the farming sectors along with the irrigation water of "Other provinces" becomes the composite water demand of "Other provinces". The reason for this setting is that those rural areas using pipe water for irrigation are very close to urban areas and thus were classified within "Other provinces". We set σ = 30 to assume that there is no difference between pipe water and irrigation water for farming production. The total supply of irrigation water is exogenous to presenting the resource endowment owned by the government, and so the government receives total payments of the irrigation water supply from 16 provinces as a source of income. Total subsidies of irrigation water are also entered into the income function of the government with a negative value. However, pipe water supply is equal to the sum of the sectoral demand defined by a market clearing function.
Households are grouped by urban and the 16 province's rural households (corresponding to the water, agricultural labor and land provinces). Their income comes from the payments of agricultural and non-agricultural labor, capital return, cropland's return and the transfers from government and enterprises and also foreign countries. Their consumption behavior follows the Cobb-Douglas assumption. The Hicksian equivalent variation (EV) measures the changes in household welfare: if EV is positive, the simulation increases welfare; and if it is negative, the simulation decreases welfare.
SCGE-16P as an open-economy model follows a small-country assumption regarding that the world prices of imports and exports are exogenous. The domestic prices of imports and exports are in Chinese Yuan (RMB). Similar to most CGE models, domestic production of each commodity is divided into domestic and export products through a constant elasticity of transformation (CET) function (σ , obtained from Zhai and Hertel (2005) [47] , is presented in Figures 4 and 5) . The domestic consumption of each commodity is composed of domestic and import products based on the Armington assumption (1969) [51] ( σ , obtained from Willenbockel (2006) [48] , is presented in Figures 4 and 5) . Moreover, domestic consumption is separated by households, government and investment following the Cobb-Douglas assumption, respectively. Total investment is the sum of the savings obtained from households, enterprises and government, respectively. In particular, the model structure of farming products within the SCGE-16P is presented in Figure 6 . Other assumptions are same as those for the standard CGE model [44] . Moreover, all prices of commodities and factors in the base year are assumed to equal one. We excluded the non-agricultural labor market to follow Walras' law, and the wage of non-agricultural labor is exogenously fixed as the numeraire price index. Sensitivity analysis, where abnormalities were not observed from the results, can be obtained from the authors upon request for the sake of brevity. This model was conducted within the GAMS (Generalized Algebraic Modeling System) software, and the GAMS codes can be found in another one of Supplementary Material File, S2.
Simulation Results and Discussion
Simulation on the Drought of 2000
To simulate the drought of 2000, the modeling of farming production is suitable for considering the changes in cropland supply and irrigation water supply for different crops in different provinces. The changes in agricultural water represent the changes in irrigation water supply due to data limitation. Moreover, the year 2007 served as the baseline to the drought of 2000, and the simulated rates of the provincial cropland supply and the irrigation water supply were introduced into the SCGE-16P (see Table 5 ). Table 5 reflects the fact that the drought of 2000 primarily occurred in the northern part of China, with Jilin being the most affected province. In Jilin, agricultural water declined by 27.4% compared with its 2007 level. Inner Mongolia and Henan were the second and third most affected provinces because their agricultural water declined by 20.1% and 16.5%, respectively. However, it should be noted that there were seven provinces in the southern areas in which the agricultural water supplies in 2000 exceeded those in 2007, including Guangdong, Jiangxi, Hainan, Guangxi, Anhui, Chongqing and the "Other provinces". Thus, this year was not the worst year of drought for these provinces.
Effects of the 2000 Drought on the Agricultural Economy
The simulation predicted an insignificant effect on the nominal and real values of the national gross domestic product (GDP). The worst effect occurred in the total output of farming products and also agricultural outputs, which decreased by 0.078% and 0.052%, respectively. Total consumption, including food consumption, was also negatively affected. One projected positive value was the consumer price index, which was the primary reason for the decrease in consumption. The effects on the irrigation water prices of the 16 provinces were closely related to the changes in their irrigation water supply: A decrease in irrigation water supply increases price and vice versa (see Table 6 ). Notes: (1) Sources: derived from simulation; (2) "Food" includes the 10 crops and the food products provided by food industries, including the following six types: meat, milk, vegetable oil, gain, sugar, and other food.
The three most affected crops in terms of output were sorghum, wheat and oil seed, which decreased by 2.278%, 0.407% and 0.295%, respectively, as they are mainly cultivated in the northern area of China. Their imports thus increased more significantly than those of other crops. Obviously, the decline in their inputs of composite land and water was the main reason for their decrease in output and their increases in the inputs of capital and labor. Therefore, at the national level, drought significantly reduced the output and export of crops, leading to increased imports. As a result, their producer prices increased significantly; the greatest increases were observed for sorghum, wheat and corn, whose prices rose by 0.974%, 0.385% and 0.338%, respectively. Furthermore, agricultural labor was reallocated from the non-farming agricultural production sectors into farming, with the exceptions of production of sorghum, oil seed and other crops, whose imports increased instead (see Table 7 ). Both urban and rural households were projected to suffer significant reductions in their welfare, total consumption and food consumption, despite the fact that most of them benefited from additional income. The higher consumer price indexes, especially the higher prices of agricultural products, were the main reasons for these reductions. Moreover, rural households from Henan, Sichuan, Hubei, Guangdong, Inner Mongolia, Yunnan and Jilin experienced the worst declines in welfare, with the decreases amounting to more than 10 million Yuan. These rural households were part of both northern and southern areas of China. Furthermore, significant negative effects on food consumption to all rural households were found, particularly in Hubei, Jilin, Sichuan, Inner Mongolia, Guangdong and Yunnan, with the decreases amounting to more than 0.1%. This demonstrates that rural households that were experiencing declines in welfare were marked by an analogous change in their food consumption. In particular, the losses of food consumption in rural households were more serious than those in urban households at the national level (see Table 8 ). Figure 7 presents a chart summarizing the impacts of the drought of 2000 on rural households. When the drought occurred and reduced the supplies of irrigation water and cropland, agricultural outputs decreased, and then, the prices of agricultural products increased. Rural households lowered their food consumption so that their utility levels and also their welfare decreased. Decreasing supplies of cropland and irrigation water increased the return of cropland. Meanwhile, labor wages were also higher because of the increasing demand of labor; thus, rural households benefited from higher income. However, additional income could not compensate for their losses in consumption. 
Conclusions and Policy Recommendation
The basic purpose of a CGE analysis is to provide several possible solutions for policy recommendation regarding a series of assumptions. The main originalities of this study focused on two aspects to construct the SCGE-16P: (1) Extending the given SAM by introducing irrigation water and its irrigation subsidy and then segmenting them into 16 provincial levels; (2) Introducing the water parallel pricing system into the CGE model, where the price distortion between irrigation water and pipe water was defined, and the supply of irrigation water and that of pipe water were managed by the government and the pipe water production sector, respectively. In the simulation of the 2000 drought, the macroeconomic results indicated that the effects on nominal and real GDP were negative but insignificant. However, the decline in the output of some crops was significant and varied. All crop outputs and exports decreased, particularly for sorghum, wheat and oil seed, which are mainly cultivated in the northern areas, and then their imports increased. Furthermore, most farming production sectors employed more capital and labor to sustain output because of the decline in the supplies of cropland and irrigation water. As a result, agricultural labor was redistributed from non-farming agricultural production sectors into farming. Households suffered significant losses in welfare, total consumption and food consumption. Rural households from both northern and southern areas experienced the most significant declines in welfare, including in Henan, Sichuan, Hubei, Guangdong, Inner Mongolia, Yunnan and Jilin. Furthermore, the close relationship between food consumption and welfare was exemplified for both urban and rural areas.
The purpose of the water pricing reform is to allocate water resources to different sectors with more efficiency, especially between agricultural sectors and industrial sectors. To promote this reform, both irrigation water and pipe water should be formulated with volumetric pricing according to the marginal cost level. To protect the losses of both northern and southern households from drought, their basic level of food consumption should be guaranteed by additional supports, such as providing new subsidy and promoting employment to make up their losses in income and consumption. Moreover, it is necessary to shift additional agricultural labor to the non-farming agricultural sectors to prevent losses in output. In the northern area, more water-efficient irrigation technologies should be introduced into the production of water-intensive crops. The production of less water-intensive crops should be extended to this area. Other policy supports should consider limiting urban expansion on high-quality land, promoting capital investments into basic agricultural inputs (fertilizer and machinery), extension services and agri-business development [55] . Furthermore, water-saving technology should be improved in the urban-industrial sectors; thus, more water could be redistributed to agricultural sectors.
It would be interesting to make a comparison between the real impacts of drought and the simulation results. However, the 2000 drought was a short-term event, which only continued few months varied across different regions, and the detailed seasonal data describing the real impacts are not available in official database but only annual data recorded at the end of 2000 [15, 53, 54] . The only available data in official database about this drought are the drought-affected areas, which were already considered in the simulation design. Moreover, the relatively work of the drought 2000 are also rare found in previous studies. On the other hand, the SCGE-16P model constructed in this study was expended from the standard CGE model, where many assumptions setting are too strict to reflect the reality. So the simulation results derived from this model just provided the "perfect market reaction", which might have some discrepancies between model responses and actual responses because of two reasons: Firstly, the simulation of 2000 drought in design only considered those drought-affected areas with more 30% decline in yield as interpreted in the yearbook, but those areas with less 30% decline were ignored, which were much larger than the areas in our design; Secondly, as well known, China's market-oriented reform is still underway, and so there are many barriers impeding the market force at the institutional level and at the regional level. Consequently, it is possible that the observed output impacts would be more significant than the results generated from model simulation. In other words, the simulation just provided a theoretical response to the drought under the strict market condition rather than an actual response. This theoretical response would play an important role for government to improve the market-oriented reform and water management system, especially in the period of a serious drought.
Besides, several parameters (σ ,σ , σ and σ ) used in this study were set according to previous studies. Some other parameters (σ , σ and σ ), due to data limitation, were based on assumption instead of estimation, which might not be precise enough to describe the detailed condition of economic system. More accurate values of these parameters need to be estimated for future study by using econometric approach to improve the quality of model simulation.
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